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(57)  Animage-evaluating method comprising:

(i) a step of forming plural lithographic printing
plates for evaluation by subjecting image-forming
materials comprising a support having provided
thereon a light-sensitive layer containing both an al-
kaline aqueous solution-soluble resin and a com-
pound which absorbs a light to generate heat, to ex-
posure under a plurality of conditions with stepwise
changing plate surface energy;

(ii) a step of preserving the exposed plural litho-
graphic printing plates for evaluation at a tempera-
ture of 15 to 23 °C;

(iii) a step of developing at least one of the plural
lithographic printing plates for evaluation with a
standard developing solution having a standard for-
mulation to prepare a lithographic printing plate
having been treated with the standard developing
solution;

(iv) a step of developing other lithographic printing

Method for evaluating image and method for controlling quality of lithographic printing plate

plates for evaluation than the above-described lith-
ographic printing plate having been developed with
the standard developing solution, with a developing
solution to be evaluated according to the necessity
of evaluation to thereby prepare lithographic print-
ing plates having been treated with the developing
solution to be evaluated; and

(v) a step of comparing the state of image areas or
non-image areas formed under predetermined ex-
posure conditions in the lithographic printing plate
having been treated with the standard developing
solution with that in the lithographic printing plates
having been treated with the developing solution to
be evaluated.
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Description

Field of the Invention

[0001] The present invention relates to an image-evaluating method for positive-working image-forming materials
adapted for infrared ray laser which can be used as an offset printing master and which permits direct plate making
based on digital signals from a computer, called "direct plate making", and to a method for controlling quality of litho-
graphic printing plates.

Background of the Invention

[0002] Inrecent years, laser technology has been markedly developed. In particular, with solid state lasers or sem-
iconductor lasers emitting near infrared rays to infrared rays, increase in output and reduction in size have made
progress . Therefore, these lasers are extremely useful as a recording light source in directly making a plate based on
digital data from a computer or the like. The positive-working lithographic printing plate material adapted for infrared
laser using as an exposure light source an infrared laser emitting a light of the infrared ray region is a lithographic
printing plate material which contains as necessary components an alkaline aqueous solution-soluble binder resin and
an IR dye or the like which absorbs a light to generate heat.

[0003] When the positive-working lithographic printing plate material adapted for infrared laser is exposed with the
infrared laser, in the non-exposed areas (image areas) the function of the IR dye or the like as a dissolution inhibitor,
which substantially decreases solubility of the binder resin due to mutual action with the binder resin, is maintained.
On the other hand, in the exposed areas (non-image areas), the mutual action between the IR dye or the like and the
binder resin is weakened due to heat generated by absorption of IR rays by the dye. Thus, upon development, the
exposed areas (non-image areas) are dissolved away with an alkaline developing solution to form a lithographic printing
plate. However, such positive-working lithographic printing plate materials adapted for infrared laser has a narrower
latitude for activity of a developing solution than positive-working lithographic printing plate materials which are formed
into printing plates by UV exposure, and hence there arise problems that, when the activity of a developing solution is
enhanced, decrease in density of image areas and deterioration of printing durability easily occur and that, when the
activity of a developing solution is deteriorated, development failure easily occurs. These problems result from the
following essential differences between the positive-working lithographic printing plate materials adapted for infrared
laser and the positive-working lithographic printing plate materials to be formed into printing plates by UV exposure.
[0004] The positive-working lithographic printing plate materials to be formed into printing plates by UV exposure
contain as necessary components an alkaline aqueous solution-soluble binder resin and an onium salt or a quinone-
diazide compound. When the positive-working lithographic printing plate materials to be formed into printing plates by
UV exposure are exposed, in the non-exposed areas (image areas) the function of the onium salt or the quinonediazide
compound as a dissolution inhibitor is maintained similar to the positive-working lithographic printing plate materials
adapted for infrared laser but, as is different from the positive-working lithographic printing plate materials adapted for
infrared laser, the onium salt or the quinonediazide compound in exposed areas (non-image areas) is decomposed by
UV rays to generate an acid which in turn functions as a dissolution accelerator of the binder resin. Therefore, in the
positive-working lithographic printing plate materials to be formed into printing plates by UV exposure, difference in
solubility characteristics for the alkaline developing solution between the exposed areas and the non-exposed areas
is extremely large.

[0005] On the other hand, in the exposed positive-working lithographic printing plate materials adapted for infrared
laser, the IR dye in exposed areas (non-image areas) does not function as a dissolution accelerator for the binder
though the mutual action between the IR dye or the like and the binder resin is weakened, thus difference in solubility
between the non-exposed areas and the exposed areas being small. Therefore, positive-working lithographic printing
plate materials adapted for infrared laser suffer a serious change in image-forming properties by change in the activity
of a developing solution, and easily cause problems with respect to quality of lithographic printing plates.

[0006] In developing positive-working light-sensitive lithographic printing plates adapted for infrared laser, an auto-
matic processor is ordinarily used which has a replenishing mechanism for maintaining the activity of a developing
solution at a level as constant as possible. The replenishing mechanism functions to add a highly active replenisher
in order to prevent deterioration of developing activity of the developing solution due to reduction in pH of the developing
solution caused by development processing of plates or absorption of CO,. Specifically, in a common PS plate-process-
ing system, there have been proposed a method of monitoring electroconductivity of the developing solution and adding
a replenisher to the solution so as to keep the electroconductivity at a constant level, and a method of adding a definite
amount of a replenisher periodically, for example, every time when the number of development-processed plates reach-
es a definite number or every time when a definite processing time has passed. However, as is described hereinbefore,
in continuously forming images with stability using positive-working light-sensitive image-forming materials adapted
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for infrared laser which have a narrow latitude for the activity of a developing solution, its process control has been
extremely difficult.

[0007] With respect to such a problem, Japanese Patent Laid-Open No. 13692/2001 describes a method of easily
judging and evaluating the state of plate-making conditions for image-forming materials by preparing lithographic print-
ing plates for evaluation by exposing under plural conditions with stepwise changing plate surface energy, developing
on the one hand one exposed image-forming material with a standard developing solution having a standard formulation
to prepare a standard developing solution-processed lithographic printing plate and developing on the other hand
another exposed image-forming material with a developing solution to be evaluated to prepare a lithographic printing
plate processed with the developing solution to be evaluated, and comparing the state of image areas or non-image
areas of the standard processing solution-processed lithographic printing plate and that of the lithographic printing
plate processed with the developing solution to be evaluated and, further, describes a method of controlling quality of
lithographic printing plates by making feedback of the result to the exposing/developing step. That is, the method
comprises comparing the standard developing solution-processed lithographic printing plate with the lithographic print-
ing plate processed with a developing solution to be evaluated and, when difference between them exceeds a prede-
termined value, the exposing/developing conditions are adjusted.

[0008] According to the above-described method, plate-making conditions for the positive-working image-forming
materials adapted for infrared laser, particularly the activity state of a developing solution, can easily be judged and,
further, by making feedback of the result to the exposing/developing step, quality of the lithographic printing plates can
be maintained at a constant level, and uniform images can continuously be formed, thus being extremely effective. In
this method, however, it is required to prepare "lithographic printing plate for evaluation" by conducting stepwise ex-
posure under the same exposing condition every time "standard developing solution-processed lithographic printing
plate" and "lithographic printing plate processed with a developing solution to be evaluated" are prepared. To expose
every time when evaluation is necessary decreases work efficiency, thus not being effective.

Summary of the Invention

[0009] Therefore, an object of the invention is to solve such problem and to provide a method which comprises
exposing plural image-forming materials at once to prepare lithographic printing plates for evaluation and development
processing them when evaluation is necessary to obtain similar definite evaluation results and which, as a result,
permits to maintain quality of lithographic printing plates at a constant level.

[0010] As a result of various investigations, the inventors have found that sufficiently definite evaluation results for
controlling quality can be obtained without change in developability of the lithographic printing plates for evaluation,
by previously preparing a plurality of lithographic printing plates by conducting stepwise exposure for evaluation at
once and preserving the lithographic printing plates at a temperature of from 15 to 23 °C in place of conducting exposure
each time evaluation is conducted. That is, the invention is an image-evaluating method and a method for controlling
quality of lithographic printing plates having the following constitutions.

1. An image-evaluating method comprising:

(i) a step of forming plural lithographic printing plates for evaluation by subjecting image-forming materials
comprising a support having provided thereon a light-sensitive layer containing both an alkaline aqueous so-
lution-soluble resin and a compound which absorbs a light to generate heat, to exposure under a plurality of
conditions with stepwise changing plate surface energy;

(i) a step of preserving the exposed plural lithographic printing plates for evaluation at a temperature of 15 to
23 °G;

(iii) a step of developing at least one of the plural lithographic printing plates for evaluation with a standard
developing solution having a standard formulation to prepare a lithographic printing plate having been treated
with the standard developing solution;

(iv) a step of developing other lithographic printing plates for evaluation than the above-described lithographic
printing plate having been developed with the standard developing solution, with a developing solution to be
evaluated according to the necessity of evaluation to thereby prepare lithographic printing plates having been
treated with the developing solution to be evaluated; and

(v) a step of comparing the state of image areas or non-image areas formed under predetermined exposure
conditions in the lithographic printing plate having been treated with the standard developing solution with that
in the lithographic printing plates having been treated with the developing solution to be evaluated.

2. A method for controlling quality of lithographic printing plates comprising:
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(i) a step of forming plural lithographic printing plates for evaluation by subjecting image-forming materials
comprising a support having provided thereon a light-sensitive layer containing both an alkaline aqueous so-
lution-soluble resin and a compound which absorbs a light to generate heat, to exposure under a plurality of
conditions with stepwise changing plate surface energy;

(i) a step of preserving the exposed plural lithographic printing plates for evaluation at a temperature of 15 to
23 °C;

(iii) a step of developing at least one of the plural lithographic printing plates for evaluation with a standard
developing solution having a standard formulation to prepare a lithographic printing plate having been treated
with the standard developing solution;

(iv) a step of developing other lithographic printing plates for evaluation than the above-described lithographic
printing plate having been developed with the standard developing solution, with a developing solution to be
evaluated according to the necessity of evaluation to thereby prepare lithographic printing plates having been
treated with the developing solution to be evaluated;

(v) a step of comparing the state of image areas or non-image areas formed under predetermined exposure
conditions in the lithographic printing plate having been treated with the standard developing solution with that
in the lithographic printing plates having been treated with the developing solution to be evaluated; and

(vi) a step of adjusting exposing/developing conditions in the case where the above-described comparison of
the image areas or non-image areas of the lithographic printing plates reveals that the difference between the
lithographic printing plates exceeds a predetermined level.

Detailed Description of the Invention

[0011] In the step of preparing lithographic printing plates for evaluation by conducting exposure under a plurality of
conditions with stepwise changing plate surface energy, the difference in plate surface energy between adjacent ex-
posed areas is preferably from 3 to 50%. Also, in view of ensuring no fluctuation of evaluation in the step (v), comparison
of the state of image areas or non-image areas formed under predetermined exposing conditions in the standard
developing solution-processed lithographic printing plate and that in the lithographic printing plate processed with a
developing solution to be evaluated is preferably conducted by exposing with stepwise changing plate surface energy
upon exposure, developing the exposed plate material and comparing the plate surface energy of minimum exposure
amount necessary for completely dissolving the exposed area away, i.e., clear sensitivity or comparing plate surface
energy of the maximum exposure amount at which exposed areas and non-exposed areas are the same in density, i.
e., solid sensitivity. Additionally, in view of reducing fluctuation of evaluation, it is also of importance to compare the
degree of reproduction or failure of reproduction of small dots.

[0012] Also, the order of the preserving step (ii) and the step (iii) of preparing at least one standard developing
solution-processed lithographic printing plate is not particularly limited. Specifically, in the case of preparing the litho-
graphic printing plate having been treated with the standard developing solution, the exposed lithographic printing plate
for evaluation can be processed with a standard developing solution without being subjected to the preserving step (ii).
[0013] The invention is described in more detail below.

[0014] In the invention, first, there are prepared a plurality of lithographic printing plates for evaluation having been
subjected to stepwise exposure (hereinafter sometimes referred to as "precursor for evaluation") (step (i)). These plates
exhibit the same function as gray scales which are used for UV exposure type PS plates. In this step, exposed areas
with respective steps are formed by exposing image-forming materials comprising a support having provided thereon
an alkaline aqueous solution-soluble resin and a compound capable of absorbing a light to generate heat with a laser
light with changing output of the light. The difference in plate surface energy between adjacent exposed areas is pref-
erably from 3 to 50% and, in the case of conducting more precise control, it is preferably from 3 to 20%, with a range
of from 5 to 10% being most preferred. In consideration of that difference in plate surface energy between adjacent
exposed areas is about 40% with respect to common gray scales, it is seen that, in the lithographic printing plates of
the invention adapted for infrared laser exposure, more accurate control is preferred.

[0015] The number of precursors for evaluation to be prepared is not particularly limited, and a necessary number
is previously estimated before preparation of them. Also, it is effective and preferred to repeatedly expose different
portions of the same plate under the same condition, to divide the exposed potions appropriately and to preserve each
exposed portion for use.

[0016] The thus prepared plural precursors for evaluation are preserved at a temperature of from 15 to 23 °C, pref-
erably from 18 to 23 °C (step (ii)). In case where preserved at a temperature higher than 23 °C, the precursors for
evaluation suffer change in developability, thus constant quality control becoming impossible. On the other hand, in
case where the precursors are preserved at a temperature lower than 15 °C, such temperature is so different from the
temperature of a developing solution that it is not preferred. As to change in temperature during preservation, the
smaller, the better, and a range of the change is preferably within 5 °C.
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[0017] When the preservation temperature is kept within the above-described range, precursors for evaluation do
not suffer change in developability even when a plurality of precursors are prepared at once, thus definite quality control
becoming possible.

[0018] As a preserving method, it is preferred to preserve in a thermostatic and humidistatic apparatus. Specifically,
there are illustrated Platinus F series (made by Tabai Espec Corp.) and build-in thermostatic and humidistatic chamber
TBR-6W2S3L (made by Tabai Espec Corp.). Preservation time is preferably within 24 hours.

[0019] Heat mode plates have a plate surface with a weak scratch resistance, and hence it is preferred to protect
the plate surface in order to improve accuracy of evaluation. Specifically, it is preferred to put an interleaf or the like
between the plates for the preservation. During the preservation, vibration is not preferred since it causes formation
of scratches, thus quiet and vibration-less environment being preferred.

[0020] In addition, a relative humidity of preserving environment is preferably 60% or less under which change in
developability of the precursors for evaluation is further depressed.

[0021] On the other hand, at least one of the plural precursors for evaluation prepared in the above step (i) is devel-
oped with a standard developing solution having a standard formulation to prepare a standard developing solution-
processed lithographic printing plate (step (iii)). This plate constitutes a standard sample of base developing conditions.
Formulation of the developing solution, processing time and processing temperature used here are employed as a
standard process. The standard developing solution-processed lithographic printing plate to be used as an evaluation
standard may be prepared for each evaluation but, in the case of conducting evaluation and control in continuous steps
of conducting the same plate-making processing, it suffices to prepare only one plate at the first stage or to appropriately
prepare as needed. In addition, the plate may be prepared with omitting the preserving step (ii).

[0022] Subsequently, a lithographic printing plate to be evaluated is prepared (step (iv)). This is conducted for con-
firming the state of fatigue of developing solution with time and, at the point where evaluation is required, at least one
of the aforesaid plural precursors for evaluation having been subjected to stepwise exposure and not having been
processed with the standard developing solution is processed. Development processing is conducted in the same
manner as with the aforesaid standard developing solution-processed lithographic printing plate except for developing
with a developing solution to be evaluated. The temperature and time for development processing are made the same
as in the preparation of the standard developing solution-processed lithographic printing plate.

[0023] Then, with respect to the resultant lithographic printing plate which is a standard for the evaluation and the
resultant lithographic printing plate for evaluation, the image areas or non-image areas having been exposed under
the same conditions are compared in terms of the state of development to evaluate (step (v)). Since the evaluation is
conducted by one-to-one comparison, it suffices to visually evaluate the state of plate surface or to conduct printing
using the resultant lithographic printing plates and compare them in terms of print stain properties or printing durability.
In view of simplicity and convenience, the comparison is preferably conducted visually or through density. It is a pre-
ferred embodiment in view of ensuring no fluctuation of evaluation wherein a plate surface energy of the minimum
exposure amount at which exposed areas of the precursor for evaluation having been exposed with stepwise changing
plate surface energy in exposure and having been developed are completely dissolved away (hereinafter referred to
as "clear sensitivity") or a plate surface energy of the maximum exposure amount at which exposed areas and non-
exposed areas are the same in density (hereinafter referred to as "solid sensitivity") is determined and compare the
standard plate and the plate for evaluation in terms of clear sensitivity and/or solid sensitivity. The comparison can be
made using both the clear sensitivity and the solid sensitivity, or one of them.

[0024] Thus, change in exposing/developing conditions can easily be detected by comparing with the sample having
been subjected to the standard development processing. Therefore, quality control of lithographic printing plates can
rationally be conducted by the feed back of the evaluation results on the lithographic printing plates to the exposing
step, developing step and plate-making step (step (vi)). That is, where the tested lithographic printing plate having
been developed with a developing solution to be evaluated shows deteriorated developing properties, exposing con-
dition is changed to strengthen exposure or developing condition is changed to activate while, where development is
too excessive, exposing condition is changed to weaken exposure or developing condition is alleviated. Limitation in
the case of making feedback of the evaluation results to the exposing/developing step may be determined by the
desired uniformity of lithographic printing plates and, ordinarily, the point where the clear sensitivity or solid sensitivity
deviates from that of the standard sample by 20%, i.e., where (data on the lithographic printing plate having been
processed with a developing solution to be evaluated)/(data on the standard developing solution-processed lithographic
printing plate) becomes outside the range of from 0.8 to 1.2, is a criterion of making feedback to the exposing/developing
step.

[0025] In order to adjust the exposing step, it is sufficient to adjust output, beam diameter, scanning speed, and
exposing time of a laser light to thereby realize the desired exposing conditions.

[0026] As a countermeasure to the case where the sensitivity becomes outside the predetermined range, the follow-
ing are illustrated when development is excessively conducted.

[0027] In the developing step, the following countermeasures may be employed:
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(1) to add water to the developing solution;
(2) to add dry ice to the developing solution;
(3) to blow a CO, gas into the developing solution;
(4) to reduce diluting ratio of a replenisher;
(5) to decrease the set amount of replenisher in an automatic processor;
(6) to reduce the developing temperature;
(7) to shorten the developing time (to raise the conveying speed in the automatic processor);
(8) to reduce the pressure of developing brushes in the automatic processor;
(9) to reduce the number of developing brushes in the automatic processor
(10) to reduce the amount of ejected spray;
(11) to stir the developing solution; and
(12) to change the developing solution to a new one.
Also, as countermeasures to be applied to the exposing step or other steps, there may be employed the
following:
(13) to reduce the exposure amount; and
(14) to heat the positive-working lithographic printing plate for infrared laser before exposure.

[0028] On the other hand, as a countermeasure to the case where developability is deteriorated so much that the
sensitivity becomes outside the predetermined range, the following are illustrated.
[0029] In the developing step, the following countermeasures may be employed:

(1) to add a replenisher;
(2) to raise diluting ratio of the replenisher;
(3) to increase the set amount of replenisher in an automatic processor;
(4) to raise the developing temperature;
(5) to prolong the developing time (to reduce the conveying speed in the automatic processor);
(6) to raise the pressure of developing brushes in the automatic processor;
(7) to increase the number of developing brushes in the automatic processor;
(8) to increase the amount of ejected spray; and
(9) to change the developing solution to a new one.
Also, as countermeasures to be applied to the exposing step or other steps, there may be employed the
following:
(10) to increase the exposure amount.

[0030] Next, image-forming materials to which the invention is applied are described below.

[0031] The image-forming material in accordance with the invention is not particularly limited, and any of those may
be used which comprise a support having provided thereon a light-sensitive layer composed of a positive-working light-
sensitive composition adapted for infrared laser. The light-sensitive layer contains (a) an alkaline aqueous solution-
soluble resin and (b) a compound capable of absorbing a light to generate heat, and may further contain additives
commonly used in positive-working light-sensitive composition adapted for infrared laser.

[0032] The light-sensitive layer may be composed of a single layer or may have a multi-layer structure comprising
two or more layers . The multi-layer structure is also referred to as a laminated structure. The light-sensitive layer of
multi-layer structure comprises at least an upper heat-sensitive layer positioned nearer the surface (exposure surface)
and a lower layer containing an alkali-soluble resin positioned nearer the support.

[0033] The alkali-soluble resin (a) used in the invention is not particularly restricted and conventionally known alkali-
soluble resins are employed. Polymer compounds containing, in the molecules thereof, a functional group selected
from (1) a phenolic hydroxy group, (2) a sulfonamido group and (3) an active imido group are preferably used. Examples
of the polymer compound include the following compounds, but the alkali-soluble resin should not be construed as
being limited to these compounds.

(1) Examples of the polymer compound containing phenolic hydroxy groups include a novolak resin, for example,
phenol-formaldehyde resin, m-cresol-formaldehyde resin, p-cresol-formaldehyde resin, mixed m-/p-cresol-formal-
dehyde resin or mixed phenol/cresol (m-cresol, p-cresol or mixed m-/p-cresol)-formaldehyde resin, and a pyrogallol
acetone resin. Also, a polymer compound containing phenolic hydroxy groups in the side chains thereof is prefer-
ably used as the polymer compound having phenolic hydroxy groups.

(2) Examples of the alkali-soluble polymer compound containing sulfonamido groups include polymer compounds
obtained by homopolymerization of a polymerizable monomer having a sulfonamido group or copolymerization of
a polymerizable monomer having a sulfonamido group and other polymerizable monomers. The polymerizable
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monomer having a sulfonamido group includes a low molecular compound, which contains at least one sulfonamido
group having at least one hydrogen atom attached to the nitrogen atom (-NH-SO,-) and at least one polymerizable
unsaturated bond. Of such compounds, a low molecular compound having a combination of an acryloyl, allyl or
vinyloxy group with an unsubstituted or mono-substituted aminosulfonyl or substituted sulfonylimino group is pre-
ferred.

(3) The alkali-soluble polymer compound containing active imido groups is preferably a polymer compound having
active imido groups in its molecule. Examples of the polymer compound include polymer compounds obtained by
homopolymerization of apolymerizablemonomer, which is a low molecular compound having at least one active
imido group and at least one polymerizable unsaturated bond or copolymerization of such a polymerizable mon-
omer and other polymerizable monomers. Specifically, N-(p-toluenesulfonyl)methacrylamide and N-(p-toluenesul-
fonyl)acrylamide are preferably used.

[0034] Of the alkali-soluble resins, the alkali-soluble polymer compounds containing phenolic hydroxy groups are
preferred because they are excellent in image-forming properties when exposed by an infrared laser. Preferred exam-
ples of the polymer compound include a novolak resin, for example, phenol-formaldehyde resin, m-cresol-formaldehyde
resin, p-cresol-formaldehyde resin, mixed m-/p-cresol-formaldehyde resin or mixed phenol/cresol (m-cresol, p-cresol
or mixed m-/p-cresol)-formaldehyde resin, and a pyrogallol acetone resin.

[0035] In the case where the light-sensitive layer has a multi-layer structure, the alkali-soluble polymer compounds
containing phenolic hydroxy groups are preferably used in the upper layer because they exhibit the strong hydrogen
bond-forming property in the unexposed area, while a part of the hydrogen bonds are easily destroyed in the exposed
area. The novolak resin is more preferably employed.

[0036] As the alkali-soluble resin used in the lower layer, an acrylic resin is preferred. An acrylic resin containing
sulfonamido groups is particularly preferred.

[0037] The alkali-soluble resins may be used individually or as a combination of two or more thereof.

[0038] As the compound (b) capable of absorbing a light to generate heat, various known pigments or dyes may be
used but, since sufficient exposure is conducted to the deep portion of the light-sensitive layer, dyes are preferred.
[0039] As the pigments, there may be illustrated commercially available pigments and those pigments which are
described in Colour Index (C.1.), "The latest Pigment Handbook" compiled by Nihon Ganryo Gijutsu Kyokai (1977),
"The latest Pigment Applied Technique" published by CMC Publishing Co. (1986) and "Printing Ink Technique" pub-
lished by CMC Publishing Co. (1984).

[0040] Kinds of the pigments include black pigments, yellow pigments, orange pigments, brown pigments, red pig-
ments, purple pigments, blue pigments, green pigments, fluorescent pigments, metal powder pigments and polymer-
bound pigments. Specifically, there are illustrated insoluble azo pigments, azo lake pigments, condensation azo pig-
ments, chelate azo pigments, phthalocyanine pigments, anthraquinone pigments, perylene and perinone pigments,
thioindigo pigments, quinacridone pigments, dioxazine pigments, isoindolinone pigments, quinophthalone pigments,
Reichardt's dyes, azine pigments, nitroso pigments, nitro pigments, natural pigments, fluorescent pigments, inorganic
pigments and carbon black.

[0041] The pigments may be used without surface treatment or may be surface-treated for the purpose of improving
dispersibility in the light-sensitive layer. As methods of surface treatments, a method of surface-coating with resins or
waxes, a method of adhering surfactants, and a method of attaching reactive substances (e.g., silane coupling agents,
epoxy compounds and polyisocyanates) on the surface of pigments can be illustrated. The surface treatment methods
are described in "Natures and Application of Metal Soaps" published by Saiwai Shobo Co., "Printing Ink Technique"
published by CMC Publishing Co . (1984) and The Latest Pigment Applied Technique" published by CMC Publishing
Co. (1986).

[0042] The particle size of pigments is preferably from 0.01 to 10 um, more preferably from 0.05 to 1 um, particularly
preferably from 0.1 to 1 um.

[0043] Particle size of pigments of less than 0.01 um is sometimes not preferred from the viewpoint of the stability
of the dispersion in a coating solution for light-sensitive layer while, in case where it exceeds 10 um, it is not preferred
in view of the uniformity of the light-sensitive layer.

[0044] As dispersing methods of pigments, known methods in the manufacture of inks and toners may be used.
Examples of dispersing apparatus using for the dispersion include a sand mill, an attritor, a pearl mill, a super-mill, a
ball mill, an impeller, a disperser, a KD mill, a colloid mill, a dynatron, a three-roll mill, a pressure kneader, etc., and
details are described in "The Latest Pigment Applied Technique" published in 1986 by CMC Publishing Co.

[0045] As the dyes to be used in the invention, commercially available dyes and known dyes described, for example,
in "Dye Handbook" compiled by Yuki Gosei Kagaku Kyokai (1970) may be illustrated. Examples thereof include azo
dyes, metal complex azo dyes, pyrazolone azo dyes, anthraquinone dyes, phthalocyanine dyes, carbonium dyes,
quinoneimine dyes, methine dyes, and cyanine dyes.

[0046] Of the pigments or dyes, those which absorb infrared rays or near infrared rays are particularly preferable in
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the point that they are adapted for the laser devices which emit infrared rays or near infrared rays.

[0047] As such pigments, which absorb infrared rays or near infrared rays, carbon blacks are preferably used. In
addition, as dyes which absorb infrared rays or near infrared rays, there may be illustrated, for example, cyanine dyes
described in Japanese Patent Laid-Open Nos. 125246/1983, 84356/1984, 202829/1984 and 78787/1985; methine
dyes described in Japanese Patent Laid-Open Nos. 173696/1983, 181690/1983 and 194595/1983; naphthoquinone
dyes described in Japanese Patent Laid-Open Nos. 112793/1983, 224793/1983, 48187/1984, 73996/1984,
52940/1985 and 63744/1985; squalilium dyes described in Japanese Patent Laid-Open No. 112792/1983; and cyanine
dyes described in British Patent 434,875.

[0048] Further, near infrared-absorbing sensitizing dyes described in US Patent 5,156,938 are also preferably used.
In addition, substituted arylbenzo (thio) pyrylium salts described in US Patent 3,881,924, trimethine thiapyrylium salts
described in Japanese Patent Laid-Open No. 142645/1987 (corresponding to US Patent 4,327,169), pyrylium based
compounds described in Japanese Patent Laid-Open Nos. 181051/1983, 220143/1983, 41363/1984, 84248/1984,
84249/1984, 146063/1984 and 146061/1984, cyanine dyes described in Japanese patent Laid-Open No. 216146/1984,
pentamethine thiopyrylium salts described in US Patent 4,283,475, pyrylium compounds described in Japanese Patent
Publication Nos. 13514/1993 and 19702/1993, Epolight 111-178, Epolight I1I-130, Epolight IlI-125, and Epolight V-176A
are particularly preferably used.

[0049] As other examples of particularly preferred dyes, there may be illustrated near infrared-absorbing dyes of
formulae (1) and (1) described in US Patent 4,756,993.

[0050] The pigments or dyes may be added to the printing plate material in an amount of from 0.01 to 50 % by weight,
preferably from 0.1 to 10% by weight, based on the entire solid components of the light-sensitive layer. In the case of
using dyes, they are added particularly preferably in an amount of from 0.5 to 10% by weight and, in the case of using
pigments, they are added particularly preferably in an amount of from 3 to 10% by weight. In case where the addition
amount of pigments or dyes is within the above-described range, there is obtained a good sensitivity, a good uniformity
of the light-sensitive layer, and a good durability of the recording layer, thus such amount being preferred.

[0051] The dyes or pigments may be added in the same layer together with other components or may be added to
a different layer. In the case of adding them to a different layer, they are preferably added to the layer adjacent to the
layer which contains substances which are thermally decomposable and substantially lower the solubility of binder
resins when they are in the state not being decomposed. Dyes or pigments and binder resins are preferably added to
the same layer, though they may be added to different layers.

(Other components)

[0052] To the light-sensitive layer may further be added, as needed, various additives. For example, there are illus-
trated those substances which are thermally decomposable and, in a state not being decomposed, substantially lower
solubility of the aqueous alkaline solution-soluble high molecular compound, such as oinium salts, o-quinonediazide
compounds, aromatic sulfone compounds and aromatic sulfonic acid esters. Addition of the additives serves to improve
prevention of the image areas from being dissolved into a developing solution.

[0053] As preferred examples of the onium salts, there are illustrated, for example, diazonium salts, ammonium salts,
phosphonium salts, iodonium salts, sulfonium salts, selenonium salts, and arsonium salts.

[0054] Of these, diazonium salts are particularly preferred. Particularly preferred diazonium salts include those de-
scribed in Japanese Patent Laid-Open No. 158230/1993.

[0055] Preferred o-quinonediazide compounds include those compounds of various structures which have at least
one o-quinonediazide group and which show an increased alkali solubility when thermally decomposed.

[0056] The o-quinonediazides exhibit, upon thermal decomposition thereof, the effect of losing their ability of inhibiting
dissolution of the binder and the effect of changing themselves into alkali-soluble substances, thus being capable of
functioning as an accelerator for dissolving the binder.

[0057] The addition amount of o-quinonediazide compound is preferably from 1 to 50% by weight, more preferably
from 5 to 30% by weight, particularly preferably from 10 to 30% by weight, based on the entire solid components of
the light-sensitive layer. In the case where the light-sensitive layer has a multi-layer structure, the o-quinonediazide
compound may be added to the upper layer, the lower layer or both of them.

[0058] As counter ions of the onium salts, there are illustrated tetrafluoroborate, hexafluorophosphate, triisopropyl-
naphthalenesulfonate, 5-nitro-o-toluenesulfonate, 5-sulfosalicylate, 2,5-dimethylbenzenesulfonate, 2,4,6-trimethyl-
benzenesulfonate, 2-nitrobenzenesulfonate, 3-chlorobenzenesulfonate, 3-bromobenzenesulfonate, 2-fluorocapryl-
naphthalenesulfonate, dodecylbenzenesulfonate, 1-naphthol-5-sulfonate, 2-methoxy-4-hydroxy-5-benzoylbenze-
nesulfonate and p-toluenesulfonate. Of these, hexafluorophosphate and alkylaromatic sulfonates such as triisopropyl-
naphthalenesulfonate and 2,5-dimethylbenzenesulfonate are preferred.

[0059] The onium salts may be added to the upper layer or the lower layer but, in view of image-forming properties,
it is preferred to add at least to the lower layer.
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[0060] The addition amount of additives other than the o-quinonediazide compounds is preferably from 1 to 50% by
weight, more preferably from 5 to 30 % by weight, particularly preferably from 10 to 30% by weight, based on the entire
solid components of the light-sensitive layer. The additives and the binder are preferably incorporated in the same layer.
[0061] In order to further improve sensitivity, cyclic acid anhydrides such as phthalic anhydride, phenols such as
bisphenol A, bisphenol S and p-nitrophenol and organic acids such as p-toluenesulfonic acid and dodecylbenzenesul-
fonic acid may be added as well.

[0062] The content of the cyclic acid anhydrides, phenols and organic acids in the printing plate material is preferably
from 0.05 to 20% by weight, more preferably from 0.1 to 15% by weight, particularly preferably from 0.1 to 10% by
weight.

[0063] To the light-sensitive layer may be added a surfactant for improving coating properties, such as a fluorine-
containing surfactant as described in Japanese Patent Laid-Open No. 170950/1987. The addition amount of the sur-
factant is preferably from 0.01 to 1% by weight, more preferably 0.05 to 0.5% by weight, based on the entire solid
components of the light-sensitive layer.

[0064] In the case where the light-sensitive layer has a multi-layer structure, the above-described additives may be
added to the upper layer, the lower layer or both of them.

[0065] The light-sensitive layer of the lithographic printing plate precursor of the invention is ordinarily formed by
dissolving the above-described components in a solvent and coating the solution on an appropriate support. Examples
of the solvents to be used include ethylene dichloride, cyclohexanone, methyl ethyl ketone, methanol, ethanol, propa-
nol, ethylene glycol monomethyl ether, 1-methoxy-2-propanol, 2-methoxyethyl acetate, 1-methoxy-2-propyl acetate,
dimethoxyethane, methyl lactate, ethyl lactate, N,N-dimethylacetamide, N,N-dimethylformamide, tetramethylurea, N-
methylpyrrolidone, dimethylsulfoxide, sulfolane, y-butyrolactone and toluene, but the solvents are not limited thereto.
The solvents may be used alone or as a mixture thereof.

[0066] In the case where the light-sensitive layer has a multi-layer structure, a solvent to be used for coating is
preferably selected so that the solvent shows different dissolving properties for the alkali-soluble high molecular com-
pound to be used for the upper heat-sensitive layer and for the alkali-soluble high molecular compound to be used for
the lower layer. That is, upon adjacently coating the upper layer after coating the lower layer, use of a solvent capable
of dissolving the alkali-soluble high molecular compound of the lower layer as a solvent for the upper layer causes
unneglectable mixing at the interface between the layers and, in an extreme case, there might result a single layer in
place of double layers. In the case where mixing takes place at the interface between the adjacent two layers or mutual
dissolution takes place to behave as a uniform single layer, the effect of multi-layer structure to be obtained due to the
presence of the two layers might be impaired, thus such phenomena not being preferred. Therefore, the solvent to be
used for coating the upper heat-sensitive layer is preferably a poor solvent for the alkali-soluble high molecular com-
pound contained in the lower layer.

[0067] In coating each layer, the concentration of the above components (entire solid components including the
additives) in the solvent is preferably 1 to 50% by weight.

[0068] The coating amounts of the upper layer and the lower layer on the support obtained after drying (solid content)
are varied depending upon the end-use, but is generally 0.05 to 1.0 g/m?2 as to the upper layer, and 0.3 to 3.0 g/m? as
to the lower layer. When the upper layer is coated in an amount within the above-described range, there are obtained
good image-forming properties and sensitivity, thus such amount being preferred. Also, when the lower layer is coated
in an amount within the above-described range, there are obtained good image-forming properties. In addition, sum
of the coated amounts of the two layers is preferably from 0.5 to 3.0 g/m2. Within this range, there is obtained a good
sensitivity, and the upper layer and the lower layer show good film properties.

[0069] As coating methods, various coating methods may be employed, and there may be illustrated, for example,
bar coating, rotary coating, spray coating, curtain coating, dip coating, air knife coating, blade coating and roll coating.
[0070] To the upper layer and the lower layer of the invention may be added a surfactant for improving coating
properties, such as a fluorine-containing surfactant as described in Japanese Patent Laid-Open No. 170950/1987. The
addition amount of the surfactant is preferably from 0.01 to 1% by weight, more preferably 0.05 to 0. 5% by weight,
based on the whole solid components of the lower layer or the upper layer.

[0071] The support to be used in the invention is preferably a plate having dimensional stability and is exemplified
by paper; paper laminated with plastics (e.g., polyethylene, polypropylene or polystyrene); metal plates (e.g., aluminum,
zinc or copper); plastic films (e.g., cellulose diacetate, cellulose triacetate, cellulose propionate, cellulose butyrate,
cellulose acetate butyrate, cellulose nitrate, polyethylene terephthalate, polyethylene, polystyrene, polypropylene, poly-
carbonate or polyvinyl acetal) and paper or plastic films laminated or deposited with metals as described above.
[0072] As the support, polyester films or aluminum plates are preferred. Of these, aluminum plates showing a good
dimensional stability and being comparatively inexpensive are particularly preferred. Preferred aluminum plates include
pure aluminum plates and aluminum alloy plates containing aluminum as a major component and a slight amount of
foreign elements. Further, plastic films laminated or deposited with aluminum may be used. The foreign elements
contained in the aluminum alloy include silicon, iron, manganese, copper, magnesium, chromium, zinc, bismuth, nickel
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and titanium. The content of the foreign elements in the alloy is at most 10% by weight. Pure aluminum is preferred,
but completely pure aluminum is difficult to obtain in view of smelting techniques. Accordingly, aluminum containing a
slight amount of foreign elements may suffice. Thus, the composition of the aluminum plate is not specified, and con-
ventionally known and used aluminum plates may be appropriately utilized. The thickness of the aluminum plate is
from about 0.1 mm to about 0.6 mm, preferably from 0.15 mm to 0.4 mm, particularly preferably from 0.2 mm to 0.3 mm.
[0073] Prior to the surface roughening of the aluminum plate, degreasing is performed to remove the rolling oil on
the surface of the plate using, for example, surfactants, organic solvents or alkaline aqueous solution, if desired.
[0074] Various methods are used for surface roughening treatment of the aluminum plate. For example, there are
illustrated a mechanical roughening method, an electrochemical roughening method of electrochemically dissolving
the surface to roughen, and a chemical roughening method of chemically selectively dissolving the surface to roughen.
As the mechanical methods, known mechanical methods such as a ball graining method, a brush graining method, a
blast graining method and a buff graining method may be used. As the electrochemical method, there is a method of
performing alternating current or direct current electrolysis in a hydrochloric acid or nitric acid electrolytic solution.
[0075] The thus surface roughened aluminum plate is subjected, if desired, to anodic oxidation treatment for increas-
ing water-retentive property and abrasion resistance of the surface, after being subjected to alkali etching treatment
and neutralizing treatment, if desired. The amount of anodic oxidation film formed by the anodic oxidation is preferably
1.0 g/mZ2 or more. In case where the amount of anodic oxidation film is less than 1.0 g/m2, printing durability may be
insufficient and, when used as a lithographic printing plate, the non-image area of the lithographic printing plate is liable
to be scratched and, as a result, "scratch stain", i.e., adhesion of ink at that scratch, is liable to occur.

[0076] After anodic oxidation treatment, the aluminum surface is subjected to hydrophilization treatment, if desired.
[0077] The concentration of the light-sensitive layer composition (entire solid components including the additives) to
be coated on the support in the coating solution is preferably from 1 to 50% by weight, thus the amount of the solvent
being controlled to adjust the concentration within the range. Also, the coating amount (solid components) on the
support after drying varies depending upon the end-use but, as a light-sensitive lithographic printing plate material, an
amount of 0.5 to 5.0 g/m? is preferred.

[0078] Coating methods are not particularly limited, and there may be illustrated, for example, bar coating, rotary
coating, spray coating, curtain coating, dip coating, air knife coating, blade coating and roll coating. As the coating
amount decreases, apparent sensitivity increases, but film characteristics of the light-sensitive layer tend to be dete-
riorated.

[0079] The resultant printing plate material is subjected to imagewise exposure and development processing to pre-
pare a lithographic printing plate. Light sources emitting active rays to be used in the imagewise exposure are preferably
those light sources which emit a light of near infrared to infrared region, with a solid state laser and a semiconductor
laser being particularly preferred.

[0080] The developing solution to be applied to the lithographic printing plate material of the invention is a developing
solution having a pH of 9.0 to 14.0, preferably 12.0 to 13.5. As the developing solution (hereinafter including a replen-
isher), alkali aqueous solutions hitherto known may be used. For example, there are illustrated inorganic alkali salts
such as sodium silicate, potassium silicate, tertiary sodium phosphate, tertiary potassium phosphate, tertiary ammo-
nium phosphate, secondary sodium phosphate, secondary potassium phosphate, secondary ammonium phosphate,
sodium carbonate, potassium carbonate, ammonium carbonate, sodium hydrogencarbonate, potassium hydrogencar-
bonate, ammonium hydrogencarbonate, sodium borate, potassium borate, ammonium borate, sodium hydroxide, am-
monium hydroxide, potassium hydroxide and lithium hydroxide. Further, organic alkali agents such as monomethyl-
amine, dimethylamine, trimethylamine, monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopro-
pylamine, triisopropylamine, n-butylamine, monoethanolamine, diethanolamine, triethanolamine, monoisopropa-
nolamine, diisopropanolamine, ethyleneimine, ethylenediamine and pyridine are illustrated. The alkali agents may be
used alone or in combination of two or more thereof.

[0081] Ofthe above-described alkali aqueous solutions, one type of developing solutions serving to exhibit the effects
of the invention are those which contain an alkali silicate as a base or an alkali silicate obtained by mixing a base with
a silicon compound and are called "silicate developing solutions" having a pH of 12 or more, and another preferred
type are those which are called "non-silicate developing solutions" not containing the alkali silicate and containing a
non-reducing sugar and a base.

[0082] With the former type of the alkali metal silicate aqueous solutions, developing properties can be adjusted by
properly selecting the ratio of silicon oxide SiO, to alkali metal oxide M,O (each being components of silicates) (ordi-
narily represented in terms of molar ratio of [SiO,]/[M,0]) and concentration thereof. For example, there are preferably
used a sodium silicate aqueous solution wherein the molar ratio of SiO,/Na,O is from 1.0 to 1.5 (i.e., [SiO,]/[Na,0O] =
1.0 to 1.5) and the concentration of SiO, is 1 to 4% by weight as disclosed in Japanese Patent Laid-Open No.
62004/1979 and an alkali metal silicate aqueous solution wherein [SiO,]/[M] is from 0.5 to 0.75 (i.e., [SiO,]}/M,0] = 1.0
to 1.5), the concentration of SiO, is 1 to 4% by weight, and the amount of potassium account for at least 20% based
on the gram atom of the whole alkali metals in the solution as described in Japanese Patent Publication No. 7427/1982.
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[0083] Also, the "non-silicate developing solutions" not containing the alkali silicates and containing both a non-
reducing sugar and a base are more preferably applied to the development of the lithographic printing plate materials
of the invention. When the lithographic printing plate materials are development-processed using such a developing
solution, the surface of the light-sensitive layer is not deteriorated, and ink-receptive property of the light-sensitive layer
can be maintained in a good state. Also, the lithographic printing plate materials ordinarily have such a narrow devel-
opment latitude that they undergo change in image line width or the like due to change in pH of the developing solution.
However, the non-silicate developing solution contains a non-reducing sugar which shows buffering properties of de-
pressing change in pH, and hence it is advantageous in comparison with the case of using a silicate-containing devel-
oping solution. Further, the non-reducing sugar less stains a electroconductivity sensor or a pH sensor for controlling
the activity of the developing solution than the silicate, thus the non-silicate developing solution being advantageous
in this point as well. That is, the silicate developing solution and the non-silicate developing solution respectively have
excellent points, thus being preferably used in the invention.

[0084] The non-reducing sugars are those sugars which do not have a free aldehydo or ketone group and do not
show reducing properties, and are classified into three groups; a group of trehalose type oligosaccharides wherein
reducing groups are bound to each other, a group of glycosides wherein a reducing group of a sugar is bound to a
non-sugar, and a group of sugar alcohols which are obtained by hydrogenating sugars to reduce. Any of them may
preferably be used in the invention. In the invention, non-reducing sugars described in Japanese Patent Laid-Open
No. 305039/1996 may preferably be used.

[0085] Examples of the trehalose type oligosaccharides include saccharose and trehalose. Examples of the glyco-
sides include alkylglycosides, phenol glycosides and mustard oil glycoside. Examples of the sugar alcohols include D,
L-arabitol, ribitol, xylitol, D,L-sorbitol, D,L-mannitol, D,L-iditol, D,L-talitol, dulcitol and allodulcitol. Further, there are
preferably illustrated maltitol obtained by hydrogenating a disaccharide of maltose and a reduced product (reduced
glutinous starch syrup obtained by hydrogenating oligosaccharides. Of these non-reducing sugars, the trehalose type
oligosaccharides and sugar alcohols are preferred, with D-sorbitol, saccharose and reduced glutinous starch syrup
being more preferred in that they show a buffering function in an appropriate pH region and are inexpensive.

[0086] In the invention, the non-reducing sugars may be used alone or in combination of two or more thereof. The
content of the non-reducing sugars in the aforesaid non-silicate developing solution is preferably 0.1 to 30% by weight,
more preferably 1 to 20% by weight. In case where the content is less than 0.1% by weight, a sufficient buffering ability
is not obtained whereas, more than 30% by weight, it becomes difficult to highly concentrate, and the developing
solution becomes expensive.

[0087] As the bases to be used in combination with the non-reducing agents, there are illustrated conventionally
known alkali agents such as inorganic alkali agents and organic alkali agents. Examples of the inorganic alkali agents
include sodium hydroxide, potassium hydroxide, lithium hydroxide, tertiary sodium phosphate, tertiary potassium phos-
phate, tertiary ammonium phosphate, secondary sodium phosphate, secondary potassium phosphate, secondary am-
monium phosphate, sodium carbonate, potassium carbonate, ammonium carbonate, sodium hydrogencarbonate, po-
tassium hydrogencarbonate, ammonium hydrogencarbonate, sodium borate, potassium borate and ammonium borate.
Examples of the organic alkali agents include monomethylamine, dimethylamine, trimethylamine, monoethylamine,
diethylamine, triethylamine, monoisopropylamine, diisopropylamine, triisopropylamine, n-butylamine, monoeth-
anolamine, diethanolamine, triethanolamine, monoisopropanolamine, diisopropanolamine, ethyleneimine, ethylenedi-
amine and pyridine.

[0088] The bases may be used alone or in combination of two or more thereof. Of these, sodium hydroxide and
potassium hydroxide are preferred.

[0089] Intheinvention, a developing solution containing as a major component an alkali metal salt of the non-reducing
sugar may be used in place of the combination of the non-reducing sugar and the base.

[0090] In the invention, an alkaline buffer solution containing a weak acid other than the non-reducing agent and a
strong base may be used together in the non-silicate developing solution. As such weak acids, those acids are preferred
which have a dissociation constant (pKa) of 10.0 to 13.2. For example, the weak acid may be selected from those
described in "lonization Constants of Organic Acids in Aqueous Solution" published by Pergmon Press.

[0091] Specific examples thereof include alcohols such as 2,2,3,3-tetrafluoropropanol-1, trifluoroethanol and trichlo-
roethanol; aldehydes such as pyridine-2-aldehyde and pyridine-4-aldehyde; compounds having a phenolic hydroxy
group such as salicylic acid, 3-hydroxy-2-naphthoic acid, catechol, gallic acid, sulfosalicylic acid, 3,4-dihydroxysulfonic
acid, 3,4-dihydroxybenzoic acid, hydroquinone, pyrogallol, o-, m-or p-cresol and resorcinol; oximes such as acetoxime,
2-hydroxybenzaldehyde oxime, dimethylglyoxime, ethanediamide dioxime and acetophenone oxime; nucleic acid-re-
lated substances such as adenosine, inosine, guanine, cytosine, hypoxanthine and xanthine; and others such as di-
ethylaminomethylphosphonic acid, benzimidazole and barbituric acid.

[0092] To the developing solution and the replenisher may be added various surfactants and organic solvents, if
desired, for the purpose of accelerating or controlling development, dispersing development scum and increasing the
affinity of the image areas of a printing plate to ink. As preferred surfactants, there are illustrated anionic, cationic,
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nonionic, and amphoteric surfactants. To the developing solution and the replenisher may further be added, if desired,
reducing agents such as hydroquinone, resorcin, sodium salts and potassium salts of inorganic acid such as sulfurous
acid, hydrogen sulfurous acid, further, organic carboxylic acids, defoaming agents, and water softeners.

[0093] The image-forming material having been development processed with the above-described developing so-
lution and the replenisher is post-treated with a washing water, a rinsing water containing surfactants and a desensitizing
solution containing gum arabic or starch derivatives. As the post-treatment in the case of using the image-forming
material as a printing plate, these treatments may be combined with each other in various manners.

[0094] In recent years, automatic processors for printing plates have come into wide use in the plate-making and
printing field in order to standardize and rationalize plate-making works. The automatic processor generally comprises
a developing part and a post-treating part, and is constituted by a printing plate-conveying device, tanks for solutions
of respective treatments, and a spraying device. In the processor, an exposed printing plate is horizontally conveyed,
during which respective treating solutions pumped up are sprayed against the plate through a spray nozzle to conduct
development processing. Recently, it is also known to convey the printing plate in a state of being dipped in a treating
solution fully charged in a tank by means of guide rolls. In such automatic processing, the processing can be conducted
with replenishing respective treating solutions with replenishers depending upon the amount of treated printing plates
and operation time.

[0095] In addition, a so-called disposable processing system is also applicable wherein the treatment is conducted
using a substantially non-used processing solutions.

[0096] In the development processing steps, lithographic printing plates with a stable quality can continuously be
obtained by applying the quality-controlling method of the invention.

[0097] Next, descriptions are given with respect to the case of using the image-forming material as a light-sensitive
lithographic printing plate.

[0098] First, in case where an unnecessary image area is present (e.g., film edge mark of the original film) on the
lithographic printing plate obtained by imagewise exposure, development, washing with water and/or rinsing and/or
gumming, the unnecessary image area is removed.

[0099] For the image-removing, a method of coating an image-remover on the unnecessary image area, allowing to
stand for a predetermined time, and then washing with water as described in Japanese Patent Publication No.
13293/1990 is preferred, but a method of irradiating the unnecessary image area with an actinic ray introduced by an
optical fiber and then performing development as described in Japanese Patent Laid-Open No. 174842/1984 is also
utilized.

[0100] The thus-obtained lithographic printing plate can be offered to printing process after being coated, if desired,
with a desensitizing gum but, when a lithographic printing plate having a higher printing durability is desired, the plate
is subjected to a burning treatment.

[0101] A lithographic printing plate obtained through these processes is loaded on an offset printing machine and
used for printing a lot of printed sheets.

Example

[0102] The invention is described in more detail by reference to examples, but the invention is not construed as being
limited thereto.

<Preparation of a substrate>

[0103] A 0.3-mm thick aluminum plate (quality of the material: 1050) was washed with trichloroethylene to degrease,
then the surface of the plate was grained using nylon brushes and a 400-mesh pumice suspension in water, and well
washed with water. The plate was immersed for 9 seconds in a 45 °C, 25% sodium hydroxide aqueous solution to
conduct etching. After washing with water, the plate was further immersed for 20 seconds in a 20% nitric acid, followed
by washing with water. The etching amount of the grained surface was about 3 g/m2. Then, the plate was subjected
to electrolysis using a 7% sulfuric acid as an electrolyte solution at a current density of 15 A/dm2 to form a 3 g/m2 direct
current anodic oxidation film, followed by washing with water and drying. Further, the plate was treated in a 2.5% by
weight sodium silicate aqueous solution at 30 °C for 10 seconds, and the following coating solution was coated thereon,
followed by drying the undercoating layer at 80 °C for 15 seconds to obtain a substrate. The amount of coated film
after drying was 15 mg/m2.

(Undercoating solution)

Compound shown below 03g
Methanol 100 g
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(continued)

(Undercoating solution)

Water | 19
T (CHmCH)gs—  ——(CH;~CH)—
Q
X

CH.NY Et. G
COOH 2 a Cl

Molecular weight: 28,000

<Preparation of lithographic printing plate material>
(Preparation of lithographic printing plate material 1)

[0104] The following coating solution for the lower recording layer was coated on the thus-obtained substrate in a
coating amount of 0.75 g/m2, then dried by means of a air dryer (PERFECT OVEN PH200 made by Tabai Corp.) at
140 °C for 50 seconds with setting wind control level at 7, followed by coating a coating solution for forming the upper
recording layer shown below in a coating amount of 0.3 g/m2 and drying at 120 °C for 1 minute to obtain lithographic
printing plate material 1.

(Coating solution for the lower recording layer)

N-(4-Aminosulfonylphenyl)methacrylamide/ acrylonitrile/methyl methacrylate (36/34/30 copolymer; 21339
weight average molecular weight: 50,000)

3-Methoxy-4-diazophenylamine hexafluorophosphate 0.030g
Cyanine dye A (shown below) 0.109g
4,4'-Bishydroxyphenylsulfone 0.063 g
Tetrahydrophthalic anhydride 0.190 g
p-Toluenesulfonic acid 0.008 g
Dye obtained by changing the counter ion of Ethyl Violet to 6-hydroxynaphthalenesulfonic acid 0.05¢g
Fluorine-containing surfactant (Megafac F176, made by Dainippon Ink & Chemicals Inc.) 0.035¢
Methyl ethyl ketone 2669
1-Methoxy-2-propanol 13.69
v-Butyrolactone 13.84¢
Compound (I-1) shown below 0.15¢g

13



10

15

20

25

30

35

40

45

50

55

EP 1295716 A2

Cyanine Dye A

S0,

Compound (I-1)

(Coating solution for the upper recording layer)

m,p-Cresol novolak (m/p ratio = 6/4; weight average molecular weight: 4,500; content of unreacted cresol:
0.8% by weight)

Cyanin dye A (shown above)

Dodecyl stearate

3-Methoxy-4-diazodiphenylamine hexafluorophosphate

Fluorine-containing surfactant (Megafac F176, made by Dainippon Ink & Chemicals Inc.)
Fluorine-containing surfactant (Megafac MCF312 (30%), made by Dainippon Ink & Chemicals Inc.)
Tetramethylammonium bromide

Methyl ethyl ketone

1-Methoxy-2-propanol

0.237 g

0.047 g
0.060 g
0.030 g
0.110g
0.120g
0.03g
15.1¢g
13.69

(Preparation of lithographic printing plate material 2)

[0105] The following coating solution 2 for the recording layer was coated on the same substrate as used in the
preparation of lithographic printing plate material 1 in a coating amount of 1.0 g/m2, then dried at 140 °C for 50 seconds

to obtain lithographic printing plate material 2.

(Coating solution 2 for the recording layer)

N-(4-Aminosulfonylphenyl)methacrylamide/ acrylonitrile/methyl methacrylate (35/35/30 copolymer;
weight average molecular weight: 50,000)

1.896 g

14




10

15

20

25

30

35

40

45

50

55

EP 1295716 A2

(continued)

(Coating solution 2 for the recording layer)

m, p-Cresol novolak (m/p = 6/4; weight average molecular weight: 4,500; content of unreacted cresol: 0.332g
0.8% by weight)

3-Methoxy-4-diazophenylamine hexafluorophosphate 0.030g
Cyanin dye A (shown above) 0.155¢g
4,4'-Bishydroxyphenylsulfone 0.063 g
Tetrahydrophthalic anhydride 0.190 g
p-Toluenesulfonic acid 0.008 g
Dye obtained by changing the counter ion of Ethyl Violet to 6-hydroxynaphthalenesulfonic acid 0.05¢
Fluorine-containing surfactant (Megafac F176, made by Dainippon Ink & Chemicals Inc.) 0.145¢g
Fluorine-containing surfactant (Megafac MCF312 (30%), made by Dainippon Ink & Chemicals Inc.) 0.120 g
Methyl ethyl ketone 2669
1-Methoxy-2-propanol 13.6 ¢
v-Butyrolactone 13.8¢
Compound (I-2) shown below 0.06 g

Compound (I-2)

phSO,

[0106] One hundred sheets the thus-obtained printing plate material 1 (650 mm x 550 mm x 0.30 mm thick) were
subjected to recording of halftone dot images of 175 lines and 2400 dpi at 150 rpm with exposure energies increasing
stepwise by 0,1 w from 3.0 w to 16.0 w using Trendsetter 3244 made by Creo Co. (image area ratio: about 20%). The
exposed printing plate materials were preserved for 12 hours under the conditions shown in Table 1 in a build-in ther-
mostatic humidistatic chamber (TBR-6W2S3L made by Tabai Espec Corp.) to prepare preserved samples.

[0107] A printing plate material 1 immediately after the exposure and the preserved sample were developed by an
automatic processor LP-900H made by Fuji Photo Film Co., Ltd. using a non-silicate developing solution DT-1 and a
replenisher DT-1R both made by Fuji Photo Film Co., Ltd. in conventional manner.

[0108] The minimum exposure energy by which the non-image areas became clear (plate sensitivity) was determined
in each of the plate material immediately after the exposure and the preserved sample. When the plate sensitivity of
the preserved sample was deviated from that of the plate material immediately after the exposure, the replenisher was
added so that the plate material immediately after the exposure and the preserved sample exhibit equivalent sensitiv-
ities. The plate material immediately after the exposure was developed with the developer to which the replenisher
had been added to determine the plate sensitivity.

[0109] Similar experiments were conducted with the plate material 2.
[0110] The results obtained are shown in Table 1.
Table 1
No. | Lithographic Printing Plate Preserving Temperature | Preserving Humidity (%) | Plate Sensitivity (W)
Material (°C)

1 1 immediately after exposure 6.5
2 1 23 40 6.5
3 1 21 50 6.5
4 1 20 35 6.5
5 1 27 65 5.0
6 2 immediately after exposure 6.0
7 2 23 40 6.0
8 2 21 50 6.0
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Table 1 (continued)

No. | Lithographic Printing Plate Preserving Temperature | Preserving Humidity (%) | Plate Sensitivity (W)

Material (°C)
9 2 20 35 6.0
10 2 27 65 4.0

(Preparation of lithographic printing plate material 3)

[0111] The following coating solution 3 for the recording layer was coated on the same substrate as used in the
preparation of lithographic printing plate material 1 in a coating amount of 1.8 g/m2, then dried at 150 °C for 60 seconds
to obtain lithographic printing plate material 3.

(Coating solution 3 for the recording layer)

m, p-Cresol novolak (PR54046; Sumitomo Durez Co.) 1.00 g
Cyanine dye A (shown above) 0.10g
Phthalic anhydride 0.05¢g
p-Toluenesulfonic acid 0.002 g
Dye obtained by changing the counter ion of Ethyl Violet to B-naphthalenesulfonic acid 0.02g
Fluorine-containing surfactant (Megafac F177, made by Dainippon Ink & Chemicals Inc.) 0.05¢g
Methyl ethyl ketone 8¢
1-Methoxy-2-propanol 44

[0112] Using the thus-obtained printing plate material 3, the same procedures as described above were performed
except using a developing solution LH-DS and a replenisher LH-DRS both made by Fuji Photo Film Co., Ltd. in place
of the developing solution DT-1 and replenisher DT-1R, respectively.

[0113] The results are shown in Table 2.
Table 2
No. | Lithographic Printing Plate Preserving Temperature | Preserving Humidity (%) | Plate Sensitivity (W)
Material (°C)
1" 3 immediately after exposure 5.5
12 3 23 40 5.5
13 3 21 50 5.5
14 3 20 35 5.5
15 3 27 65 4.0
[0114] It is seen from the above results that, when preserved at 15 to 23 °C, the lithographic printing plates for

evaluation do not undergo change in sensitivity, thus permitting good control of the developing solution.

[0115] According to the invention, even when a plurality of image-forming materials are exposed at once to prepare
lithographic printing plates for evaluation and separately developed where evaluation is required, there are obtained
the same evaluation results and, as a result, lithographic printing plates can be evaluated with good work efficiency
and, further, quality of the lithographic printing plates can be maintained at a definite level. Thus, there is provided a
simple method for evaluation whereby plate-making conditions for direct plate-making type positive-working image-
forming materials adapted for infrared laser, particularly the state of activity of the developing solution, can easily be
judged and, further a method of easily controlling quality by making feedback of the results to the exposing/developing
steps to maintain quality of the lithographic printing plates at a definite level and continuously form uniform images.

Claims
1. Animage-evaluating method comprising:

(i) a step of forming plural lithographic printing plates for evaluation by subjecting image-forming materials
comprising a support having provided thereon a light-sensitive layer containing both an alkaline aqueous so-
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lution-soluble resin and a compound which absorbs a light to generate heat, to exposure under a plurality of
conditions with stepwise changing plate surface energy;

(i) a step of preserving the exposed plural lithographic printing plates for evaluation at a temperature of 15 to
23 °G;

(iii) a step of developing at least one of the plural lithographic printing plates for evaluation with a standard
developing solution having a standard formulation to prepare a lithographic printing plate having been treated
with the standard developing solution;

(iv) a step of developing other lithographic printing plates for evaluation than the above-described lithographic
printing plate having been developed with the standard developing solution, with a developing solution to be
evaluated according to the necessity of evaluation to thereby prepare lithographic printing plates having been
treated with the developing solution to be evaluated; and

(v) a step of comparing the state of image areas or non-image areas formed under predetermined exposure
conditions in the lithographic printing plate having been treated with the standard developing solution with that
in the lithographic printing plates having been treated with the developing solution to be evaluated.

2. A method for controlling quality of lithographic printing plates comprising:

(i) a step of forming plural lithographic printing plates for evaluation by subjecting image-forming materials
comprising a support having provided thereon a light-sensitive layer containing both an alkaline aqueous so-
lution-soluble resin and a compound which absorbs a light to generate heat, to exposure under a plurality of
conditions with stepwise changing plate surface energy;

(i) a step of preserving the exposed plural lithographic printing plates for evaluation at a temperature of 15 to
23 °G;

(iii) a step of developing at least one of the plural lithographic printing plates for evaluation with a standard
developing solution having a standard formulation to prepare a lithographic printing plate having been treated
with the standard developing solution;

(iv) a step of developing other lithographic printing plates for evaluation than the above-described lithographic
printing plate having been developed with the standard developing solution, with a developing solution to be
evaluated according to the necessity of evaluation to thereby prepare lithographic printing plates having been
treated with the developing solution to be evaluated;

(v) a step of comparing the state of image areas or non-image areas formed under predetermined exposure
conditions in the lithographic printing plate having been treated with the standard developing solution with that
in the lithographic printing plates having been treated with the developing solution to be evaluated; and

(vi) a step of adjusting exposing/developing conditions in the case where the above-described comparison of
the image areas or non-image areas of the lithographic printing plates reveals that the difference between the
lithographic printing plates exceeds a predetermined level.

3. Theimage-evaluating method as claimed in Claim 1, wherein the preservation of exposed plural lithographic print-
ing plates for evaluation is conducted at a relative humidity of 60% or less.

4. The method for controlling quality of lithographic printing plates as claimed in Claim 1, wherein the preservation
of exposed plural lithographic printing plates for evaluation is conducted at a relative humidity of 60% or less.

5. Theimage-evaluating method as claimed in Claim 1, wherein the light-sensitive layer of the image-forming material
has a multi-layer structure.

6. The image-evaluating method as claimed in Claim 1, wherein the standard developing solution is a developing
solution containing a non-reducing sugar and a base.
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